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II. A Method for determining the Number of im - 
pojfible (Roots in adfe&ed ^Equations. <By Mr. 
George Campbell. 


Lemma I. 


I N every adfeded quadratick./Equation ax'^-Bx + 
A— o , whofe Roots are real, a fourth Part of the 
Square of the Coefficient of the fecond Term is greater 
than the Redangle under the Coefficient of the firft 
Term and the abfolute Number or l B z \ axA\ and 
vie e verfa if \B 2 \axA, the Roots of the ./Equation 
ax 2 — Bx-\-A=~ o, will be real. But if %B* ^ axA, 
the Roots will be impoffible. This is evident from the 


Roots of the /Equation being 


a B H“ V 4 B s — ax A 




a 


Lemma II. 

Whatever be the Number of impoffible Roots in the 
/Equation x n —B x n ~ l -f- Cx n - 2 — x n ~> -j- {gc. 
± d x 3 T c x * ± b x + A = o, there are juft as many in 
the /Equation Ax n —bx n ~ l -\-c x n ~ 2 — dx n ~ i -p. 

&c. + < Dx i + Cx 1 ±Bx+ i = o. For the Roots 
of the laft /Equation are the Reciprocals of thofe of 
the firft, as is evident from common Algebra. Let the 
Roots of the biquadratick /Equation x * — B x 3 4- 
C x 5 ID x -}- A= o be a , b , c, d> whereof let <r, d 
be impoffible, then the Roots of the Equation 

Zzzz Ax* — 
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A x* — T) x 3 - C .v * — B x i — o will be 

7, and therefore two of them to wit - , - 

abed c d 

impoffible. 


Lemma III. 

In every Equation x* — B x'*~ l C x*~* 
?Dx"~ 3 -\-Ex n ~ 4 -—' &c. + ex* ip dx 3 + cx * ip 

hx+A—o, all whofe Roots are real, if each Term 
be multiply’d by the Index of x in that Term, and 
each Produfl be div ided by x , th e refulti ng Equation 
n x n ~~ 1 — n —- i B x n ~~ 2 -j- n — z C x n ~ 1 — 
n — 3 T> #*- 4 + n — 4 E x n ~ ! — Sfc. + 4^’ 
+ 3 d x* + x c x~^. b =z 0 Ihall have all its Roots 
real. Thus if all the Roots of the ./Equation x 4 —- 
B x i -j- C x 1 — *D x -{- A = 0 be real, then all the 

Roots of the .-Equation 4 x % — 3 Bx* + zCx _- 

2) = 0 will alfo be real. This Lemma doth not hold 
converfly, for there are an Infinity of Cafes where all 

the Ro ots of the E quation nx n ~ l — n — 1 B x n ~ 2 4. 
n — z Cx”~ 3 — n — 3 2) x n ~* -f- &c. + 3 d x 2 Z^. 
zcx+b —0 are real, at the fame Time fome or 
perhaps all the Roots of the Equation x n — B x”~ 1 -j- 
Cx ”~ 2 — C D x n ~~ 3 + &e. +dx i Zfex 2 +bx+A= 0 
are impoffible: But whatever be the Number of impof¬ 
fible Roots in the Equation nx n ~ x — n — 1 Bx n ~ 2 4- 

n — z Cx n ~ 3 —• &e. i z c x 4$ = 0, there are at 
leaf! as many in the Equation x” — Bx”- x -f- 
Cx n ~ ! &e. 4 - c x 2 + b x +^= 0. Thus all the 
Roots of the Equation 4 # 3 —. 3 B x 2 - j- z C x — 
*D = 0 may be real, and yet two or perhaps all the 

four 
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four Roots of the ./Equation x* — B x l ~\- Cx- __ 

*D x -\-A—o may be impoflible, but if two of the 
Roots of the Equation 4 a; 3 — 3 B x 2 -\-zC x —. 
5D = 0 be impoflible, there muft be at leaf! two im- 

pofiible Roots in the Equation x*— Bx l Cx 2 _. 

F) x -\- A — 0 . All this hath been demonftrated by 
Algebraical Writers, particularly by Mr. Reyneau in 
his Analyfe c Demontrd, and is eafily made evident by 
the Method of the Maxima and Minima. 

Corolary. Let all the Roots of the Equation 

#"■— B x n ~ t -{- Cat ”— 2 —-D x n ~ 3 Ex n ~ 4 

Fx”~ s -f & c - +f x ' + e x*±dx l + c x 3 ± b x 
A = 0 be real, and by this Lemma all the Roots of the 

./Equation nx' l ~” 1 — n— iBx n ~~* -j-n—zCx n ~ 3 _ 

» — 3 e Dx“~*-\-n — \E x”~s — ~n -— } Fx n ~ 6 -\- 
&c. ±5fx*+4ex , ±idx 2 +%cx±b=. 0 will 
be real, and therefore (by the fame Lemma) all the 

Roots of the .Equation nx n — 1 x n ~ 3 n r x 

n — z B x n ~ i n — zx~n —"3 Cx”—* — n~^~i x 
n — yDx n ~ s -\-n — 4 x»— $Ex n - 6 —. »— }xn^Z 6 

F x n ~ 7 4- &c. ± zojfx 3 + iiex z ±6dx + zc=.o 
or (dividing all by z) of nx - x *~ 2 _ n _ix 


IB x”-> +n— ix--- Cx n --4 _ ± 


10fx*-\- 6 cx 2 -Jr'^dx-\'C = 0 will be real. After 
the fame Manner all the Roots of the .Equation 




Bx n -+ 4 = 


X 
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- n — 3 n — 

Bx n ~* - 4 - n — xx-X- 

x 3 


■Cx + 


io/\x”-f ±d= o will be real} and thus we 
may defcend until we arrive at the quadratick JEqua- 

fl - J ., 

tion n x- x x — n — i Bx -\-C— o. The fame 

x 


/Equations do afcend thus n x 


n — i 


x 2 — 72— i 


72 1 72 —X - 72 —X _ 

C=o, nx -X —— at 5 — n — iX- Bx 2 - f- 

x 3 x 

- ^ n — i n — x n —3 

»— xCx — = o,nx -x-X- x 4 

_ 2 - 3 4 

- n — x 72 — 3 rj , , - n —3 

® — i X-~ X- B x J -j- n —— x X- X 

x 3 x 

- n —i n — x 

Cjv ! — » — 3D x E = o, nx -X-X 

» 3 


72- 3 72- 4 - 72-X 72- 3 72 -4 

-X-- A 2 S -72-IX--X -X- 

4 5 _ _ a 3 4 

- 72-3 n - 4 - 72- 4 

Bx* 4- n —XX-X- Cx’ — n — 3 x-- 

x 3 X 

2 ) a:*- f- n—^Ex — F=: 0, and fo on. Letil/re- 
prefent any of the Coefficients of the /Equation 
x n — Bx»- l -\-Cx n - 2 — e Dx n ~ i -\-Ex”-*~-&c. 
± A = 0, and let Z* i\T be the adjacent Coefficients, 
let M be the Exponent of the Coefficient M: By the 
Exponent of a Coefficient I mean the Number which 

exprefleth 
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exprefleth the Place which it hath among the Coeffi¬ 
cients, thus if M reprefent the Coefficient E (and 
therefore L= C D and N— F ) then m = 4. It 
will be eafy to fee, that, amongft the foregoing 
afcending ./Equations, that which hath its abfolute 

% T I 1 J ^ , , r f 2, 

Number N will be n x- X -- X &c 

__ z 3 ’ 

n — m - n —z _ n—m „ 

—-— x m * 1 — n —.ix-x - B x» 4- 

m- f. 1 z m r 

- w n — _ -■ 

n —xX vsfc. - Cx mrrt — Sfc. + « — 4- ix 

—1 — * ^ 


- Lx 2 + n — mMx±N= o, all whofe Roots 

z 

are real when all the Roots of the ./Equation 
x n ~ B x”~ 1 -J- C x n ~ 2 —- &c, ± A = 0 are real. 
Let N= F and therefore M = E, L = and 
tw = 4, then that of the afcending ./Equations whofe 


abfolute Number is F, will be n x 


7/ 


X 


3 ®—4 , -- n — z »—3 72 — 4 

— X - x s — n — ix-X -- x - - 


- »—3 j 

B x* -\-n~%x - x 


■Cx* 


3 X 


n 


*D x 2 n—~4 E x — Fz=z 


% 

Pro. 
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Proposition I. 

Let ,v» — £ x n ~ i -f- C x n - 1 " 2 — 2) a? s “~* -f 
Ex*-* — &c. ± e x* + dx* +cx 2 + b x + A= o 
be an /Equation of any Dimenfions all whofe Roots 
are real, let M be any Coefficient of this /Equation, 
L y N the adjacent Coefficients, and m the Exponent of 
M. Then the Square of any Coefficient M multi¬ 


ply’d by the Fradion 


m X n — tn 
m + ixn — m- f- i 


will al¬ 


ways exceed the Redangle under the adjacent Coeffi¬ 
cients L x N. Thus in the /Equation x* — Bx % 4. 
Cx 2 — < D x -{■ A — o, where n = 4, making M — C 
and therefore L — B, N = 2 ), and m = %, then 


- — —-.— - x C 3 or — C* will exceed i?x 2) 

x 4-1X 4 — x -b 1 9 

providing all the Roots of the /Equation be real. 
Becaufe (by Lem. 3.) the Roots of the quadratick 


/Equation n x —— x* —n—i B x C = 0, are 
real, therefore (by Lem. 1.) %n— ij’xi?* muft be 


greater than n x-X C and (dividing both by 


n x -—- ^ -—- x B * greater than 1 x C Therefore in 
% / x n 

the ^Equation x” — B x ”~ 1 4 ’ Cx n ~~* — *Dx n 4 " 
&c. ± A = 0 of the n Degree, all whofe Roots are 
real, the Square of B the Coefficient of the fecond 

Term, 
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H — t 

Term, multiply’d by the Fradion-is greater than 

% n 

ixC the Redangle under the adjacent Coefficients. 
But (by Lena. 2.) all the Roots of the ^Equation 
Ax n -~- b x *- 1 -F c x u ~* — ( 0 c. ±Cx* T B x + 

1 = r? or (dividing by A) of x »— ~ x*~' -j- 


c M C _ B 1 

x n ~' 3 — (0 c. 4 - — x* + —x + ~ 
A ~ A A ~A 


0 are real, 


therefore (from what hath been juft now faid) 
-—- x — muft be greater than J X ~ and confe- 


» A « 


quently 


1 


x b * greater than cxA. Therefore 


in an Equation x n —B x n ~ l Cx n ~“— ( 0 c. 
+ c x * T b x + A == 0, of the n Degree, all whofe 
Roots are real, the Square of the Coefficient of x 

ft - I 

multiply’d by the Fradion- is greater than the 

2 n 

Redangle under the Coefficient of x * and the abfolute 
Number. But by Cor. Lem. 3. all the Roots of the 


n — 1 i 
Equation n X-X 


** »— m 

— X ( 0 c. x- a? b, + i 

3 m "1” £ 


_.— n —2 n — m _ 

n— 1 x-X &c. x- B x m + n —2 x ( 0 c. 


—- C x ( 0 c. ± n — -J- 1 x - ■■■ —«- ■ x L x a X 

*8—■£ 2 


A a a a 


8 — 78 



( J**) 

n — tn M x + N — o are real, therefore (feeing this 
fEquation is of the m -{- 1 Degree) the Square of 

n — m x M multiply’d by the Fraction — ~^ ~_ I -I 

a x m -j- i 

will be greater than the Redangle under — 1 x 


— x L and N, that is - ======= x n — m\ * x 

2, ix»-)-i 


M* will be greater than n — m + i x -x L x N 


and therefore (dividing both by n — m- f-1 x 


n — m 


') 


mxn — m 


- --- x M* greater than LxN. 

m-\-\ xn-tn -f i 

Corolary. Make a Series of Fractions 


n n 


i n 


z n 


&c. unto — whofe De- 


n 


i z 3 4 

nominators are Numbers going on in the Progreflion 
i, a, 3, 4, &c. unto the Number n which is the Di¬ 
mensions of the Equation x n — B x n ~* + Cx n ~~*— 
±A=o , and whofe Numerators are the fame 
Progreflion inverted. Divide the fecond of thefe Frac¬ 
tions by the firft, the third by the fecond, the fourth 
by the third, and fo on, and place the Fradions which 
refult from this Divifion above the middle Terms of 


a # n — z 


the Equation, thus x n 


2ti 3 <r » — I 

B x n -* + C x”~* — 
e Dx n -*-\- 



1 ) x n ~ 3 + Zs/v" -4 — Sfc. ± A— o. Then if all 
the Roots of the Equation are real, the Square of 
any Coefficient multiply’d by the Fradion which 
Hands above, will be greater than the Redangle un¬ 
der the adjacent Coefficients. This Corolary doth not 
hold converlly, for there are an Infinity of ./Equa¬ 
tions in which the Square of each Coefficient multi- 
ply’d by the Fradion above it, may be greater than 
the Redangle under the adjacent Coefficients, and 
notwithftanding fome or perhaps all of the Roots may 
be impoffible. Therefore when the Square of a Coeffi¬ 
cient multiply’d by the Fradion above, is greater than 
the Redangle under the adjacent Coefficients, from this 
Circumftance nothing can be determined as to the 
Poffibiiity or Impoffibility of the Roots of the /Equa¬ 
tion : But when the Square of a Coefficient multiply’d 
by the Fradion above it, is lefs than the Redangle un¬ 
der the adjacent Coefficients, it is a certain Indication 
of two impoffible Roots. From what hath been faid, 
is immediately deduced the Demonfiration of that 
Rule which the mod illuftrious Newton gives for de¬ 
termining the Number of impoffible Roots in any gi¬ 
ven /Equation. J 


Scholium. 

Let the Roots of the /Equation x n —B x n ~ l -f-’ 
Cx n - 2 —‘Dx n -i _j_ E X”-* — Fx»-s + J 
A — o (with their Signs) be reprefented by the Let¬ 
ters £, c, d, e, f, g, &c. then (as is commonly 
known) B will be the Sum of all the Roots or = a -f. 
b-\-c-\-d -}- e -f- f - j- &c. C the Sum of the Produds 

A a a a x of 
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of all the Pairs of Roots or = a b -f- a c *f. a ^4. 
a f * 4 " a $ ~\“ & c ‘ ® Sum of the Products of all 
the Ternaryes of Roots or — abc-\-abd-\-abe-\* 
a b f -J- a b g -j- &c. E ~ a b c d -J- ab c e -f- a b cf ~\ m 
abeg-\- &c. F = abc d e 4- ab c d f -j- abc dg-\- 
bcdef -\• &c. and fo on. Let (as in this Propor¬ 
tion) M reprefent any of thefe Coefficients, L , N the 
adjacent Coefficients, and m the Exponent of M ; let 
Z reprefent the Sum of the Squares of ail the poffible 
Differences between the Terms of the Coefficient 
let a. be the Sum of all thofe of the forefaid Squares 
whofe Terms differ by one Letter, & the Sum of all 
thofe Squares whofe Terms differ by two Letters, y 
the Sum of thofe Squares whofe Terms differ by 
three Letters, S' the Sum of thofe Squares whofe 
Terms differ by four Letters and fo on. Thus if 
M — F= abcde-\-ab c df-\- a b c d g &c. 

then Z—abcde—abc df\ 2 -\- abc de — abcdg | a —|-r 
a! c </<? — ab 7fg\'-{- TcTTf^ 
a — abcde — abcdf\ t -\-a be de — ab c dg\ 2 + 
al> TdTe — ’a~b~c~d/h \ 2 b c d e f — b c de g\* -|- t§c-. 

$— abede. — abTfg \ 2 -j- abcde — ab c f To [ 2 -J- 
bedef — acdf h\ 2 &c. y — abcde — abfgh\ 2 -jr 

abcdf—abejh{ 2 + &c. S — abcde — afghk\ 2 + 
^JJfJZFTbTbTk^ + This being laid down I 
fay that the Square of any Coefficient M. multiply^ 

my.n — m 

by. the Fradion •=—exceeds the Red- 

angle under the adjacent Coefficients L x N by 

» 4 - ixZ 
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n i X Z_ 

m-\- ixn — m -}- i 


S' — &c. The Series —* — - R - - 

x 3 4 / 

&c. muft conflfl: of m Number of Terms. 

Let the Equation be x $ — B x* -f- C.v 3 — 
T> x 2 -{-Ex — A = o , whofe Roots iet be a , b , r, 
d , <?, in which Cafe n — 5. Let M — B = a - j- 
b. + c + d -f e, then L = 1, N = G y m — 1, 


b 2 ^ ~ r 2 —j* ~ 2 —j..- ^ 


4 2 4 , 


b — fj 2 4. = a ,; therefore 


IXf 


B 2 or — 5 2 exceeds 1 x C 1 by = 


I + IXJ-I-f I 

5 4 - 1 x ^ 


I+IXjT — I-f-I 
a = ( becaufe Z = & ) 


— — <ss — b\* —J— — X a —• e| 2 -j- a — A] 2 4- 

10 10 10 '10 1 ‘ 

&c. which is always a pofitive Number when the 
Roots <?j by Cf d y c aie realj pontive or negative 
Numbers. Let M — C = a b -j- a c 4. a 4- 
a e th en L == B, N = 2 ), m = i, 

Z = a b — a e\* a b — 4: ^j 1 4. ~d~b _ c ~d \ 2 4. 

a b — d e \ 2 4- &c. & — ab — ^ rj 2 4. HIE— a d \ 2 4- 
a b — a e j 2 4“ & c - /3 — a b ■— c d \ 2 ah — c~e j 2 4- 

ab~~de j 2 4- therefore =r~L:.:= E vC , i 

2. 4 * i x j 2,4" 1 


or 
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or -L C* furpaffeth 5 x 2 ) bv 

2. 2/ —f"" I X 5 " *”" 2< -j- I 

I I „ I 

— — a - 0 = (becaufe = a + /3) = — 

z 3 6 

I -;-j, I _;- , I 

0 — yX a b — r ^j 2 -j- yah — c ef ~ x 

a b — Te\ -f- &c. which is always a pofitive Num¬ 
ber when the Roots a, b, c, d> e are real Numbers, 
pofitive or negative. Let Mz=. c D—abe-\-abd-\- 
abe-\-acd-\-ace-\- %£>c. then L = C, N = E> 

m — 3, Z — a b c — a b d\* -f- a b c — a b e\* 
abc — ade | 2 -f- &c. cl— abc — abd { 2 -\-abc< — abe \ 2 -j- 
abc — acd\* -}- &c. 0 =abe — ade | 2 -\-abc — ede j 2 -f- 

abc — bde I* 4 -^>r. y = <?> therefore r?- 4 r — —— x 

3 -}-iX 5—3-f-r 

i 5 4- i 

2) 2 or — 2) 2 exceeds Cx E by =— =====-—: x 

a- 3 + IX 5 — 3 + i 

Z - —a. -— 0 — (becaufe Z =« -j- 0 ) = ~x 

2- 3 6 

/S —xab c — ade\* -f- ~xab c — ede [ 2 4- ~ 

^ £ r — b d e| 2 + d'r. which is a pofitive Number 
when the Roots are real Numbers. Let M — E=z 
a b c d 4- a b c e 4- a b d e 4- bed e 4- &c. then 

L — C D, N = Z, m z= 4, Z = a b c d — a bee j 2 4- 
ab c d — b c d e I s 4- abed — a c d e j 2 4- = a, 

0 = 
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4X 5'—4 

8 = o = > = S', therefore ==— —.=; x iF r or 

* 4-h I Xf~4+i 


Z* exceeds Z) x by ■—■ ■■ == - . ; „ ~ xZ —• 

5 4 + I 'X$ — 4+ 1 

i 3 f i _ i _ 

—a. = •— Z ——• « = — Z ~ ■ —x abed — abcel * -h 
z $ z io io 1 • 

I , - . 

■— xabed — bcde\ 1 4- &c. which is a nofitive 
10 * 

Number when the Roots are real Numbers. 


Proposition II. 

Let a?* — Bx n ~ l -fCx"- 2 — c Dx n ~ i + Ex" n ~ /! —• 
&c. ±A — 0 be an Equation of any Degree, whofe 
Roots with their Signs let be expreffed by the Let¬ 
ters a y b, c, d, e, f, &c. let M reprefent any Coeffi¬ 
cient of this ./Equation, Z, N the Coefficients adja¬ 
cent to M ; K, O the Coefficients adjacent to Z, N ; 
/, T thofe adjacent to K, O ; H, ^ thofe adjacent 
to I) 5 P, and fo on. Let m reprefent the Exponent 
of M and let Z (as in the preceeding Propofition) 
reprefent the Sum of the Squares of all the poffi- 
ble Differences between the Terms of the Coeffici¬ 
ent M. Then the Produft of the Square of any 

Coefficient M multiply’d by the Fradion —- x 

z 



always 
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always exceed LxN — /FxO -f/xSP— Hx^-\- 


by 


iZ 



x &e. x 


n —m i 
m 


which 


is always a pofitive Number,, when the Roots a, b , 
c, d> e &c. are real Numbers pofitive or negative. 
Let the ./Equation be of the feventh Degree or 
x 7 — Bx 6 4- Cx s — *DEx* — Fx*-\~Gx — 
A = o, whofe Roots let be <?, b, c, d, e, f, g, in 
which Cafe n~ 7. Let M~E~abcd-\-abce-\- 
abcf-\-abcg-\-bcde-\- &c. then m ~ 4, 
L = — T >, N= — F,K=zC,0 = G, I = — B, 

C F— — A^Z — abcd — abce j 2 -abed — abcf[> 4. 
a b c d — a b c g\ 2 + &£. Therefore — x 


I 



X E* or 


— E 2 exceeds 2 ) X 

3S 


F—CxG + BxA by 



or 


Z_ 

70 


_!_ x 7 FrZ—-iabce\* + — xTb cd—abcfV 4. 
70 7 ° 

From this Propofition, is deduced the following^ 
Rule for determining the Number of impoflible Roots 
in any given /Equation. From each of the Uncite 

of the middle Terms of that Power of a Binomial, 

1 w hole 
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whofe Index is the Dimenfions of the propofed ./Equa¬ 
tion, fubtrad Unity, then divide each Remainder by 
twice the Correfpondent and fet the Fradi- 

ons which refult from this Divifion, above the mid¬ 
dle Terms of the given -Equation. And under any 
of the middle Terms if its Square multiplyed by the 
Fradion Handing above it, be greater than the Red¬ 
angle under the immediately adjacent Terms, Minus 
the Redangle under the next adjacent Terms, This 
the Redangle under the Terms then next adjacent 
— &c. place the Sign -f, but if it be lefs, place 
the Sign —. And under the firft and laft Term 
place -J-. And there will be at leaft as many *im- 
pofiible Roots, as there are Changes in the Series of 

the under-written Signs from -f- to — , or from _ 

to Let it be required to determine the Num¬ 
ber of impoffible Roots in the Equation x 7 _, 

$ x 6 i $ x s *— x 3 -j- i 8 x i m|<M I O AT 2 —~ 

z 8 x -f- z 4 = o. The ‘Vnci^e of the middle Terms 
of the 7th Power of a Binomial are 7, xi, 35-, 3^, 
xi, 7, from which fubtrading Unity, and dividing 
each of the Remainders by twice the correfpondent 

Vncia , the Quotients will be , J*l_ 

14 4x 70 

34 6 _ 3 *0 17 17 

3 9 or , —-— * -——. -, 

70 42- 14 7 35 3$ 


10 

zt 


3 

—• which Fradions 
7 


place above, the 


middle 


Terms of the Equation, has x' 

+ 


'5 x 6 + 1 5 x ' 

~ + 
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A2 JL2 £& JL 

3 f 3 5 2 * 7 

X3*;+ 4“ i8a? j -j- Io # 2 —z 8Ar-f-a4==:0. Then 

—- 4 - *— + + 

becaufe the Square of — $x 6 multiply’d into the 

Fra&ion over its Head —• > to wit — x 12 is lefs 

7 7 

than x 7 xi $x s ox i$ x 12 I place the Sign — un¬ 
der the Term $ x 6 . Becaufe the Square of i$x* 

multiply’d by the Fra&ion over its Head 

xi 


to wit 


222 x t0 is greater than — $x 6 x—z 3 x* 
7 


x 7 x i 8 a ? 5 = 9 7 x l 11 ° I place the Sign -f- under 

8003 

the Term 1 $ x 5 , Seeing- x 8 (the Square of the 

35 

Term «— z 3 x 4 multiply’d by the Fraftion over 


17 \ 

its Head- ) is lefs than x $ x s x 1 8 a? 5 — 

35 S 

— $ x ‘ xTo x 2 -f- x 7 x — z B x — z 9 x a? 8 , I place 

the Sign — under the Term x 3 a?* . Becaufe 

_17 55'oB -- 

i8a? 3 | 2 X- or ~—"*exceeds -—z3x 4 xioa? 2 —* 

1 j x 3 x—■ xTa;-{- —x x 4 =70a ? 6 I pl ace 
die Sign + under the Term 18 . Since 1 ox 2 1 » x 


10 or 1222 x 4 is lefs than -F 1 ^ 3 *— x 8 a?— 

11 XI 

»~x 3 ^rr 4= =4 8'.v* I place the Sign — under 

the 



() 

.-. 2 

the Term iox*. Becaufe z8at|* x —or 3 3 6 x 2 

7 

is greater than 1 oa: 2 X2, 4 = z 40x 2 under z 8 x 
I place -f") then under the firft and laft Terms I 
place 4- > and the fix Changes of under-written Signs 
fhews that there are fix impollible Roots. 

If the impollible Roots were to be found by the 
Newtonian Rule, the Operation would Hand thus j 
i 2- 4 x A 

x 7 $ x 6 + 1 5 x$ “ ^ 3 4-ioa? 2 —* 

-f* -j* ' -4-*. 

3 

7 

z 8 x 4- z 4 = 0, by which Rule there are found 
4* 4* 

only two impollible Roots, whereas there are fix to 
wit 1 4- V — 3, 1 — 3, 1 4- -y/— z, 

x — z, 1 4 - V — 1, 14- V — r, the fev 

venth Root being —-1. 
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